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ATTACHMENT A 



ELECTRICALLY CONDUCTIVE FLOOR COVERINGS 



Field of the Invention 

The invention relates to an electrically conductive floor covering. 

Description of the-Related Art 

Static charges, which are produced by walking or travelling on plastic 
floor coverings, particularly at low atmospheric humidity, represent a serious 
problem, particularly for sensitive electronic components. The electronic 
components may be damaged or their function may be impaired by electrostatic 
discharges. Furthermore, in areas in which easily flammable materials are worked 
with, there is the danger that these materials will be ignited by spark-over in the 
event of static discharges. The avoidance of static charges is particularly important 
in surroundings which are air-conditioned and therefore have a low atmospheric 
humidity, such as computer centers, manufacturing facilities for electronic 
components and electronic devices, radiological facilities, operating rooms, and 
other areas in which care is taken to provide an atmosphere low in dust and 
particles. 

The floor coverings typically used, for example those based on 
polyvinyl chloride or rubber mixtures, are insulators. They may be made 
conductive if conductive fillers or antistatic agents are mixed in. However, a 
relatively large quantity, typically between 30 and 50 volume-percent of a 
conductive filler, must be used to achieve a sufficient conductivity. Metallic 
materials, conductive carbon black, or graphite are used in particular as 
conductive fillers, but the use of the necessary quantities results in black or gray 
products. If antistatic agents are used, there is the disadvantage that these 
materials react very strongly to changes in atmospheric humidity and their 
effectiveness is therefore strongly dependent on the environmental conditions. 
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A method for producing highly compressed, conductive covering 
material from thermoplastic plastics is known from European Patent A 869 217, 
in which particles of the thermoplastic plastic, which are provided with a coating 
containing a conductive substance, are compressed under elevated temperature 
and high pressure into a block with conductive paths and subsequently split 
transversely to the direction of the conductive paths into slabs of the desired 
thickness, with these slabs having conductive paths in the direction of their 
thickness. In this way, light-colored, conductive floor coverings made of 
thermoplastic plastic are obtained. 

Polyurethane (PU) and other top coatings such as PU acrylates, 
epoxy acrylates, polyester acrylates, polyether acrylates, silicone acrylates etc 
are widely used as surface reinforcement on plastic floorings, for residential use 
as well as for commercial use. These top coatings make the surface of the floor 
covering smoother, decrease the friction and because of that improve the 
cleaning and maintenance properties. 

One disadvantage with the existing top coatings is their electrical 
insulation properties that make them unsuitable for conductive homogeneous 
floorings. 

Conductive floorings should have an electrical resistance between 
0,05 and 1,0 MQ during the entire product lifetime. To reach this goal, the top 
coating should not have any or very low influence on the total conductivity of the 
flooring. The conductivity of the flooring should be determined by the amount and 
quality of conductive material in the substrate, for example by the carbon black 
(black spots) integrated into the substrate. 

For a conductive floor covering the electrical resistance according to 
EN 1081 will increase from approx. 0,05-0,1 MQ to more than 100 MQ when a 
traditional top coating is applied. The height of the increase depends on 
thickness, the nature and grade of the top coating used. 

The use of chemical additives to lower the electrical resistance is well 
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known, but is not suitable for floorings because the resulting top coatings show a 
low stain resistance, a risk for migration of the additives in some cases and 
because the conductivity obtained is not stable in time. Often these chemicals 
also decrease the transparency and/or give a colour to the top coating. 

Mineral materials or conductive pigments can also be used to lower 
the electrical resistance, but they have generally a colouring effect on the 
coating. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a surface covering comprising 
a substrate and a surface or top coating is provided for conductive flooring with a 
top coating exhibiting improved cleaning and maintenance properties as well as 
an good transparency. 

Accordingly the invention provides a new and improved surface 
covering comprising a substrate and a top coating characterised in that the top 
coating comprises particles with a conductive coating having a mean particle size 
(in numbers) between 0.1 and 50 jam. 

The conductive flooring with a top coating according to the invention 
exhibits improved cleaning and maintenance properties as well as an increased 
transparency. Furthermore the conductivity of the flooring remains constant 
during its entire lifetime. 

According to a preferred embodiment, the particles are substantially 
spherical. Such spherical particles are more easily mixed with the top coating 
before the application of said top coating to the substrate. 

The particles preferably comprise a coating of silver, aluminium, 
copper, nickel, gold or an alloy thereof with another metals. Metal-coated 
spherical beads are especially preferred. Such a metal coating gives very good 
performances and allows to effectively lead any charges accumulating in the top 
coating down the substrate through which they are then lead to the ground. 
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The particles or the metal-coated spherical beads have a dry bulk 
resistivity of advantageously between 0.0001 and 0.01 Ohms/cm. Very good 
results are achieved with metal-coated spherical beads having a dry bulk 
resistivity of about 0.001 Ohms/cm. 

The top coating comprises between 0.01 and 10% w/w of particles based 
on the weight of the top coating. The optimal ratio depends mainly on the type and 
on the thickness of top coating material used. 

The top coating comprises preferably a PU-dispersion (like Neovez 
R988 of Neokesins), a PU-solution, a 2-components PU, a PU acrylate (like 
Aqualux 1420-8500 from Teknos A/S), an epoxy acrylate, a polyester acrylate, a 
polyether acrylate, a silicone acrylate or a mixture thereof. 

The coating comprises an urethane derived polymer preferably 
polyurethane and most preferably a water based UV-curable PU-acrylate 
dispersion with a dry content of between 5% and 80% w/w preferably 20 and 60 
% w/w. Such top coatings are widely used in the art for applications where an 
electrical conductivity is not required. 

The top coating normally has a thickness of between 0,5 |am to 100 

jam. 

The top coating may be applied by any known technique like roller 
coating, reverse and inreverse, spraying, curtain, screen etc. 

Of course, the size of the particles with a conductive coating thickness 
depends on the thickness of the top coating. As a general rule, the mean size of 
the particles should be not be more than about half of the thickness of the top 
coating. 

The above described top coating may be used on any a conductive 
and antistatic flooring, preferably on a PVC based flooring with vertical 
conductive channels, containing carbon black. Such a product is commercially 
available from the Tarkett AB under the trademark TORO EL. Polyolefin or 
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rubber based floors may also be used. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENTS 

The present invention will be described in more detail in the following 
with reference to the example 

Examplel 

In order to produce a conductive flooring the following materials were 

used: 

1) Conductive silver glass spheres (CSGS 10 A, available from 
Progessive Fillers Int'l Inc. of Tennessee, USA) having a mean particle size of 10 
|im, a pure silver plating of 12% and a dry bulk resisitivty of 0.001 Ohms/cm 

2) Top coat: Aqualux™ from Teknos A/S Denmark, a water based UV- 
curable PU-acrylate dispersion with a dry content of approx. 40 %. 

3) Plastic flooring of PVC (Toro EL available form Tarkett AB Sweden) 
with "vertical conductive channels" containing carbon black. 

About 1 % w/w of CSGS 10A were mixed in the above mentioned PU- 
acrylate dispersion and the conductive flooring were coated with approx 20 g/m2 
in a roller coating station. 

The "film" thickness of the top coating after drying was about 8 jim. 

Two control samples were used to compare the results one without any 
top coating and an other one with the same top coating but without any conductive 
particles. 

Since only approx. 1 % of CSGS 10A particles were used the top 
coating is transparent. The CSGS 10A particles give no or very little visible 
change of the surface. The rather low content of spheres implies also that the top 
coat only is conductive in the vertical direction from the surface to the conductive 
substrate and not in the horizontal direction. 
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The properties of the flooring were determined according to the 
following methods 

1) European Standard EN 1081 (January 1998) : Resilient floor 
coverings-Determination of the electrical resistance. 

2) ESD association standard (ANSI/ESDS7.1-1994) ) 

It was found that the electrical resistance of the conductive flooring 
(Toro EL) without top coat was between 0,03- 0,1 MQ , whereas the electrical 
resistance of the conductive flooring (Toro EL) with PU coating without CSGS 
was >500 MQ. The electrical resistance of conductive flooring (Toro EL) with 
conductive PU according to the invention was 0,05- 0,2 MQ. 

No colour change was noticed using the above concentration of 
particles, no dependency on air humidity and a very high vertical conductivity 
through the top coating according to the invention to the conductive parts (carbon 
black) in the substrate. This top coating does not increase the electrical 
resistance of the flooring significantly. The resistance of the substrate beneath 
the PU top coat determines the flooring conductivity. Since a "normal" amount of 
PU was used, the flooring cleaning properties were very much improved 
compared to the reference without PU. 



